Hippocampal complexin proteins and cognitive dysfunction in schizophrenia.
Converging neuroimaging and postmortem evidence indicates synaptic terminals are abnormal in schizophrenia. A putative molecular mechanism implicates abnormalities of proteins involved in the presynaptic secretory machinery, including the modulator proteins complexin I and complexin II. To determine the amount and distribution of complexin proteins in the hippocampus of subjects with schizophrenia, in parallel with markers for excitatory and inhibitory nerve terminals. The functional implications were also investigated. We used immunocytochemistry to study complexin I and complexin II proteins in hippocampus, as well as the vesicular transporters for gamma-aminobutyric acid (GABA) and for glutamate. Immunocytochemical findings were correlated with cognitive function assessed through medical record review. To further explore the implications of the human findings, we studied rats exposed to haloperidol, amphetamine, and ketamine as well as rats trained in memory tasks. We studied hippocampal sections from 12 subjects with schizophrenia and 12 subjects with no known neuropsychiatric disorder. The absolute values and ratio of the hippocampal presynaptic proteins complexin II-complexin I were lower in subjects with schizophrenia. Disturbances in the complexin proteins in subjects with schizophrenia were greater than those observed for vesicular gamma-aminobutyric acid or vesicular glutamate transporters. The lower complexin II-complexin I ratio in several hippocampal subfields in subjects with schizophrenia was inversely correlated with the severity of antemortem cognitive impairment. In contrast, the hippocampal complexin II-complexin I ratio was higher in rats trained in a memory task compared with untrained rats. Treatment of rats with antipsychotic drugs or with the psychotomimetic drugs amphetamine or ketamine did not alter the complexin II-complexin I ratio. The pathology of hippocampal complexin proteins might play an important role in schizophrenia, especially concerning cognitive disturbances.